Calcitonin receptor binding as a marker of osteoclast heterogeneity in osteopetrotic rodents.
We have employed a radioautographic technique to examine in vivo receptor binding of calcitonin to osteoclasts in four rodent mutants with osteopetrosis. 125I-Labeled calcitonin was injected intravenously alone or with excess unlabeled calcitonin to osteopetrotic (op/op), osteosclerotic (oc/oc), and microphthalmic (mi/mi) mice and to incisor absent (ia/ia) rats. Similar experiments were performed simultaneously in phenotypically normal littermates. Specific binding of calcitonin to receptors on osteoclasts and osteoclast morphology were then examined by light and electron microscope radioautography. Calcitonin binding was increased in mi/mi mice, where osteoclasts were abundant but reduced in size, and was also increased in op/op mice in association with an undulated and redundant osteoclast cell membrane. Binding of the hormone was markedly diminished on osteoclasts of oc/oc mice and ia/ia rats. Thus, in these rodent models of osteopetrosis all of which manifest reduced skeletal remodeling and share a recessive pattern of inheritance, considerable heterogeneity of osteoclast characteristics was demonstrable. Although calcitonin may play no primary pathogenetic role in most forms of this disease, calcitonin receptor binding is a morphological and functional marker of osteoclasts that can be used in assessing the pathophysiology of disorders of bone remodeling.